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Abstract 
This paper presents the detailed LM anatomy of a gymnospermous fossil wood from the Late Cretaceous 
layers of the Kharga Oasis. The pitting of the radial wall of the tracheids is of an early "araucarioid" type. In 
comparison to the previous fossil wood data the following anatomical characteristics may be emphasized: 1. 
The ray cells are 3 - 52 cells high. 2. The great number (21, 24) of the pits in the cross fields. 3. The trans-
verse walls of the longitudinal parenchyma cells are smooth. Based on these LM characteristic features this 
fossil wood is described as Agathoxylon lifiyii sp. nov. 
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Introduction 
Four genera and seven species of petrified gymnosperm wood have, so far, been re-













Dadoxylon: Endlicher 1847 
D. aegyptiacum Unger 1858 
D. dallonii Boureau 1948 
D. mokattamensis Kräusel 1924 














Cupressinoxylon Goeppert 1850 
?C. sp Kräusel 1924 + 5,6 Kräusel, 1924-39 
Family: Podocarpaceae 
Mesembrioxylon (Podocarpoxylon) 
aegyptiacum (Kräusel) Boureau 1950 
Protophyllocladoxylon Kräusel 1939 





Unidentified gymnösperm woöd" + 11 Youssef, 1993 
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For names and locations of these sites see map in text-fig. 3.1. 
The aim of this paper is to report on the occurrence of a Late Cretaceous petrified 
trunk of a gymnosperm tree, the xylotomy of which is quite distinct from, not only all 
those described earlier from Egypt but also from all those described in the available 
literature from other parts of the world. 
The study area 
The study area (Text-fig. 3.1.) lies about 12 km to the north-west of Kharga Oasis 
and about 12 km to the north of bench mark 15 on the Kharga-Dakla Oases road, and 
stretches almost till Gebel Abo-Tartour (Wadi El-Lifiya). This Late Cretaceous area is 
covered by Nubia Sandstone (G.S.E., 1982). The fossil woods lie horizontally on the 
surface and are in the form of large tree trunks (12 trunks were counted) and many 
fragments of variable size. Most trunks are about 15 m long and 20-35 cm in diameter. 
No branches, roots, fruits, leaves were found. The woods are highly silificied and vari-
ously coloured from white to dark. 
Text-fig. 3.1. 
Map showing sites of collection of gymnospermous fossil woods in Egypt. 
1 - Wadi Araba. 2 - Gebel Ahmar. 3 - Gebel Mokattam. 4 - Gebel Qatrani. 5 - Bahariya Oasis. 6 - Gebel 
Hufhuf. 7 - Dakhla Oasis. 8 - Kharga Oasis. 9 - Esna. 10 - Road between Esna and Wadi Haifa. 11 - Aswan 
Area. 12 - Gilf Kebir. 
S - Study Area. 
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Materials and Methods 
Twelve specimens were chopped off from the 12 large trunks. The majority of speci-
mens range between 5-10 cm in width and 10-20 cm in length. Thin-ground sections 
(T.S., T.L.S. and R.L.S.) were prepared (e.g.: cf. LACEY, 1963) from all collected 
specimens. They all proved to belong to gymnosperms. However, only four specimens 
were found to be well preserved and permit identification to generic or lower level. Only 
one of these will be described here, while the other three will be the subject of forth-
coming publications. The following basic publications were used: GREGUSS (1955, 
1958 , 1967, 1968a ,b , 1972) , JANE (1970) , MAGDEFRAU (1953 ) , MOLISCH (1954) , SAID 
(1990). 
The specimens and slides are deposited in the paleobotanical collection of the De-
partment of Botany, University of Zagazig, Benha, Egypt. 
Results 
The specimen to be described here was taken from a tree trunk about 15 m long and 
20 cm in diameter. 
Cross section (Plate 3.1., figs. 1,2) 
The secondary wood is made of tracheids, ray parenchyma, vertical resin ducts and 
xylem parenchyma, and sometimes traumatic tissue (Plate 3.1., figs. 1,2). Vertical resin 
ducts are usually present in tangential bands in late wood (Plate 3.1., figs. 1,2) and 
sometimes found solitary within the early wood: 74-133 pm in diameter. Walls of the 
resin ducts are thick; 15 - 44 pm in thickness. Annual rings distinct, variable in width 
from 375 to 1875 pm (Plate 3.1., fig. 1; text-fig. 3.2.). Transition from early to late 
wood is gradual in the wider rings and abrupt in the narrower rings; the late wood is 
very narrow from 2 to about 4 cells. Discontinuous rings sometimes present (Plate 3.1., 
fig. 1). Tracheids in early wood quadrate, spherical and elliptical; 32 - 72 pm and 36 -
65 pm in radial and tangential diameters respectively; thick walled; 4 - 7 pm. Late 
woods tracheids smaller in radial diameter: 18-36 pm with thick walls; 4-11 pm. 
Tangential section (Plate 3.2., figs. 1- 5) 
The rays are uniseriate and 3 - 5 2 cells high. The preservation of the wood was not so 
well for quantitative evaluation of the number of the ray cells. The cell number of 99 
rays was counted, the greatest part, 75 rays were between 3 - 1 9 cells high, and 24 were 
20 - 52 cells high. The cross section of the cells is sometimes deformed by fossilization, 
they are mostly squares, circles or upright ellipses, 14-22 pm in diameter. The hori-
zontal wall of the longitudinal parenchyma is smooth. There are dark resinous remnants 
in these cells. (Plate 3.2., figs. 3-5). 
Radial section (Plate 3.2., figs. 6-9, plate 3.3., figs. 1-5) 
The areolate pits of the radial walls of the tracheids uni- or biseriate (Plate 3.3., figs. 
1-4) with round apertures, 7-11 pm. Typically araucarioid pitting is well shown in figs. 
1 and 2 on Plate 3.3. In the cross fields there are several (21, 24) simple pits, arranged in 
two or four but mostly in three rows. Generally in the late wood, spiral wall structure of 
the tracheids was observed (Plate 3.3., fig. 5). This kind of thickening was discussed by 
GREGUSS (1967) and HUARD (1966), but this seems to be an early characteristic (cf. 
SLMONCSICS, 1955) . 
Taking into consideration the previously described wood anatomical characteristic 










~ 100 0 
Ï o 
™ 8 0 0 
4 0 0 
2 00 
B late w o o d 
• ear l y w o o d 
N n o w u N o t o i o - n o o o s t c 
v^i-t-T-y-r-T-r-
growth r i n g s 
Text-lig. 3.2. 
Showing variation in width of growth rings (early and late wood). 
Agathoxylon lifiyii sp. nov. (Plate 3.1 - 3.3) 
Diagnosis 
Secondary wood is homoxyl, with vertical resin ducts, and annual rings. The rays are 
3 - 52 cells high, the greatest part until 19 cells. The areolate pits of the radial wall are 
typically early, araucarioid type. The number of the simple pits in the cross fields is 
high; 21, 24, arranged into 2 - 3 - 4 rows. Spiral wall structure of the tracheids occurred 
in general in the late wood. 
Holotype: Deposited in the Department of Botany of the Zagazig University, Benha, 
Egypt. 
Locus typicus: Kharga-Dakhla Oases. 
Stratum typicum: Late Cretaceous, Nubia Sandstone. 
Derivatio nominis; From Wadi Lifiya, the site of the collection. 
Differential diagnosis: The relatively high number of the ray cells and the simple pits 
in the cross fields separate this wood well from the similar fossil woods of Araucaria-






1,2. Agathoxylon lifiyii n. fsp., cross section. 
1. Showing growth rings, position of resin ducts and diffuse xylem parenchyma with dark contents. 25x. 
2. Annual rings, rays with dark contents and xylem parenchyma. lOOx. 
Plate 3.2. 
1-9. Agathoxylon lifiyii n. fsp. 
1-5. Tangential sections, uniseriate long rays. 250x. 
3,4. Xylem parenchyma with dark drops. 250x. 




1-5. Agathoxylon lifiyii n. fsp., radial sections. 
1,2. Typical biseriate areolate araucarioid pits of the radial wall of the tracheids. 500x. 
3. Uniseriate areolate pits of the radial wall of the tracheids. 500x. 
4. Biseriate pits of the radial wall of the tracheids. 500x. 
5. Cross fields of the late wood, showing peculiar spiral thickenings of the tracheids. 500x. 
Araucarioxylon resiniferum GREGUSS 1967 and Dadoxylon agathiforme KEDVES 1955. 
The number of the cross-field pits of the early types is less than the described n. sp., but 
the spiral wall structure of the tracheids is present; cf. Dadoxylon schrollianum 
GOEPPERT and D. transdanubicum SlMONCSlCS 1955, from Permian sediments; cf. 
GREGUSS (1961, 1967). This kind of spiral structure of the tracheids is known from 
Cretaceous fossil woods also: Dadoxylon implexum ZlMMERMANN 1953 and D. grami-
novillae ZlMMERMANN 1953 . : 
Remarks. - Araucarioid pitting was published previously from different ages and taxa. 
MÁGDEFRAU (1953) published the Permian (Rotliegendes) Dadoxylon remnant as Cor-
daites wood. GOULD (1971) and TAYLOR (1981) published as Cycadaceae fossil the 
Lyssoxylon grigsbyi GOULD 1971 from the Triassic Chinle Formation, Arizona. ALVIN 
et al. (1981) and ALVIN (1982) based on Pseudofrenelopsis parceramosa the Cheiro-
lepidaceous wood is of araucarioid structure. BARALE et al. (1991) published arau-
carioid secondary wood structure from Brachyphyllum trautii BARALE and CONTINI 
1973 from the Bajocian (Jurassic). Following ANDREÁNSZKY (1949, 1954), GREGUSS 
( 1 9 5 2 , 1967 ) , KEDVES ( 1 9 5 5 ) , BERTOLANI MARCHETTI ( 1 9 6 3 ) , a n d STOCKEY ( 1 9 8 2 ) 
and several further authors, the Araucariaceae affinity is probable. The most important 
bibliographical data of the fossil woods of araucarioid structure was reviewed by 
RAJANIKANTH a n d SUKH-DEV ( 1 9 8 9 ) . 
Regarding the palynological data by KEDVES (1997) from Kharga (Maestrichtian, 
Nubia Sandstone) Araucariacites australis COOKSON 1947 ex COUPER 1953 subfsp. 
aegypticus KEDVES 1997, infrequent, Kharga (1-28), Araucariacites hungaricus DEÁK 
1964, common, Kharga (1-39), common, Kharga (1-28), Araucariacites balinkaense 
KEDVES 1974, infrequent, Kharga (1-39), Classopollis perplexus BOLTENHAGEN 1973, 
infrequent, Kharga (1-39), common, Kharga (1-39). In this way the Araucariaceae and 
the Cheirolepidaceae pollen grains occurred in the Late Cretaceous of the Nubia Sand-
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stone of Kharga. The botanical affinity of the fossil wood remnant presented herein may 
be the Araucariaceae or Cheirolepidaceae. 
Beside all that is mentioned above the climate of Egypt in Cretaceous time was warm 
with dry and rainy seasons (SAID, 1990), which may be comparable to the climate of the 
area of the extant species of the family Araucariaceae. 
Discussion and Conclusions 
In conclusion it may be said that there are now 3 species of gymnospermous wood 
reported from the road between Kharga-Dakhla Oases namely: Dadoxylon aegyptiacum, 
Protophyllocladoxylon leuchsi, and Agathoxylon lifiyii, in addition to nine species of 
angiospermous wood namely: Celastrinoxylon celastroides (Celastraceae), Detarioxy-
lon aegyptiacum (Leguminosae), Ebenoxylon ebenoides (Ebenaceae), Ficoxylon sp. 
(Moraceae), Hibiscoxylon niloticum (Malvaceae), Proteoxylon khargaense (Pro-
teaceae), Terminalioxylon intermedium (Combretaceae) Ternstroemioxylon dakhlaense 
(Ternstroemiaceae) and Palmoxylon zitteli (Palmae). 
KOENIGUER (1971) published Dicotyledonous woody remnants from the Paleocene 
layers of Sessao (Niger). It is worth of mentioning, that from the Upper Senonian of 
Sanhirer BUSSON (1967) published a Dadoxylon sp. (type araucarioid) and KOENIGUER 
( 1967) the Euphorbioxylon bussonii n sp. 
References 
ALVIN, K.L. (1982): Cheirolepidaceae: Biology, structure and paleoecology, - Rev. Palaeobot. Palynol. 37, 
71-98. 
ALVIN. K.L., FRASER, C.J. and SPICER, R.A. (1981): Anatomy and palaeoecology of Pseudofrenelopsis and 
associated conifers in the English Wealden. - Palaeontology 2J. 847-856. 
ANDREÂNSZKY, G. (1949): Alsékrétakorû fatörzsek. - Földt. Közl. 79, 243-252. 
ANDREÄNSZKY, G. (1954): Ôsnôvénytan. - Akadémiai Kiadô, Budapest. 
BARALE, G. et CONTINI, D. (1973): La paléoflore continentale du Bajocien franc-comtois. Étude stratigraphi-
que et paléobotanique du gisement de pont-les-Moulins (Doubs). - Ann. Sei. Univ. Besançon 3, 247-
255. 
BARALE, G., PHILIPPE, M. et THEVENARD, F. (1991): L'Approché morphologique en Paléobotanique: Appli-
cation à l'étude du Jurassique. - Geobios 13, 57-67. 
BERTOLANI MARCHETTI, D. (1963): Un legno di conifera silieizzado nelle argille scagliose del preappennino 
emiliano. - Ann. di Botanica 26, 405-411. 
BOLTENHAGEN, E. (1973): Quelques espèces du genre Classopolis (PFLUG) REYRE du Crétacé supérieur du 
Gabon. - Rev. de Micropaléontologie 16,205-213. 
BOREAU, E. (1950): Etude paléoxylologique du Sahara (VIII). Sur un échantillon de Mesembrioxylon aegyp-
tiacum (KRÄUSEL) BOUREAU n. comb., Podocarpacée découverte au Sud de Toummoo (Sahara ori-
ental). - Bull. Mus. Natl. Hist. Nat., 2esér„ 22,411-419.. 
BOUREAU, E. (1958): Paléobotanique africaine. Evolution des flores disparues de l'Afrique nord-équatoriale. 
- Paris, Bull. Sei. Du comité des travaux historiques et scientifiques, Gauthier-Villars éditeur, i : l , 1-
63, 8 planches hors-texte. 
BUSSON, G. (1967): Le Mésozoique saharien, I: L'Extrême Sud Tunisien. - Puhl. Centre Rech. Zones Arides, 
Ser. Geol. 8, 1-194. 
COOKSON, I.C. (1947): Plant microfossils from the lignites of Kerguelen Archipelago. - B.A.N.Z. Antarctic 
Research Expedition 1929-1931, Repts A11/8, 127-142. 
COUPER, R.A. (1953): Upper Mesozoic and Cainozoic spores and pollen grains from New Zealand. - N.Z. 
Geol. Surv. Paleont. Bull. 22, 1-77. 
38 
DEÁK, H.M. (1964): A Dunántúli Középhegység apti üledékeinek palynológiai vizsgálata (Recherches paly-
nologiques des dépôts apti ens de la Montagne Centrale de Transdanubie). - Geol. Hung. Ser. Palaeon-
tologica 29-32, 9-105. 
DUPÉRON-LAUDOUENEIX, M. et LEJAL-NICOL, A. (1981): Sur deux bois homoxylés du Sud-Ouest de 
l'Egypte. C. R. 106e Congr. Nat. Soc. Sav., Perpignan, Sei. / , 29-40. 
Geological Survey of Egypt (1982): Dakhla sheet, scale 1: 250000. 
GOULD, R.E. (1971): Lyssoxylon grigsbyi, a cycad trunk from the Upper Triassic of Arizona and New Mex-
ico. - Amer. J. Bot. 58, 239-248. 
GREGUSS, P. (1952): Magyarországi mezozói famaradványok. - Földt. Közi. 82, 157-180. 
GREGUSS, P. (1955): Xylotomische Bestimmung der heute lebenden Gymnospermen. - Akadémiai Kiadó, 
Budapest. 
GREGUSS, P. (1958): Xylotomische Bestimmung der Koniferen-Familien. - Wissenschaftliche Zeitschrift der 
pädagogischen Hochschule Potsdam Math.-Naturw. Reihe 3, 165-180. 
GREGUSS, P. ( 1961 ): Permische fossile Hölzer aus Ungarn. - Palaeontographica B, 109, 131 -146. 
GREGUSS, P. (1967): Fossil gymnosperm woods in Hungary from the Permian to the Pliocene. - Akadémiai 
Kiadó, Budapest. 
GREGUSS, P. (1968a): Einführung in die Paläoxylotomie. - Geologie 17, BH 60, 1-87. 
GREGUSS, P. (1968b): Xylotomy of the living Cycads. - Akadémiai Kiadó, Budapest. 
GREGUSS, P. (1972): Xylotomy of the living Conifers. - Akadémiai Kiadó, Budapest. 
HUARD, J. (1966): Étude anatomique des bois de Conifères des couches à lignite Néogènes des Landes. -
Mém. Soc. Géol. de France N.S. 105, 5-85. 
JANE, F.W. (1970): The structure of wood. - A. and C. Black, LTD, London. 
KEDVES, M. (1955): Egy kovásodott fatörzsmaradvány xylotomiai vizsgálata. - Tudományos Diákköri Dolgo-
zatok ll./b„ 3-7. 
KEDVES, M. (1974): Paleogene fossil sporomorphs of the Bakony Mountains Part II. - Studia Biol. Acad. Sei. 
Hung. 13, 1-14. 
KEDVES, M. (1997): Upper Cretaceous pollen grains from Egypt. I. - Plant Cell Biology and Development 
(Szeged) 8, 10-33. 
KOENIGUER, J.C. (1967): Sur la présence d'une euphorbiacée fossile dans le Sénonien supérieur du Sud-
Tunisien: Euphorbioxylon bussonii n. sp. - The Palaeobotanist, 16, 170-176. 
KOENIGUER, J.C. (1971): Sur les bois fossiles du Paléocène de Sessao (Niger). - Rev. Palaeobotan. Palynol. 
12, 303-323. 
KRÄUSEL, R. (1924): Ergebnisse der Forschungsreisen Prof. E. STROMERS in den Wüsten Ägyptens. IV. (1). 
(2), (3); (A) Fungi, Algae, (B) Gymnospermae, Coniferae, (C) Angiaspermae, Monocotyledonae. -
Abh. Bayer. Acad. Wiss., München 30, 1-48. 
KRÄUSEL, R. (1939): Ergebnisse der Forschungsreisen Prof. E. STROMERS in den Wüsten Ägyptens. 3. Die 
Fossilen Pflanzen Ägyptens, E-L. - Abh. Bayer. Akad. Wiss. München (N. F.) 47, 1-140. 
LACEY, W.S. (1963): Palaeobotany Technique, View Points in Biology. J.D. CARTHEY and I. DUDDINGTON 
eds. 2, 202-243. 
MÄGDEFRAU, K. (1953): Paläobiologie der Pflanzen. - Gustav Fischer Verlag, Jena. 
MOLISCH, H. (1954): Anatomie der Pflanzen. - VEB Gustav Fischer, Jena. 
PHILIPPE, M. (1993): Nomenclature génériques des trachéidoxyles fossiles mésozoïques à champs araucarioï-
des. - Taxon 42, 74-80. 
RAJANIKANTH, A. and SUKH-DEV (1989): The Kota Formation: Fossil flora and stratigraphy. - Geophytology 
19, 52-64. 
SAID, R. (1990): The geology of Egypt. Published for the Egyptian General Petroleum Corporation Conoco 
Hurghada Inc. and repsol Exploration, S.A. - A.A. Balkema, Rotterdam/Brookfield. 
SLMONCSICS, P. (1955): Verkieselte permische Stammreste von dem Mecsek Gebirge. - Acta Biol. Szeged. I, 
46-62. 
STOCKEY, R.A. (1982): The Araucariaceae: An evolutionary perspective. - Rev. Palaeobot., Palynol. 37, 133-
154. 
TAYLOR, T.N. (1981): Paleobotany An Introduction to Fossil Plant Biology. - McGraw- Hill Inc., U.S.A. 
UNGER, F. (1858-1859): Der versteinerte Wald bei Kairo und einige andere verkieselten Holzes in Ägypten. -
Sitz- Ber. K. Akad. Wiss. M.N. Kl 33, 209-233. 
YOUSSEF, S.M. (1993): Studies on some Egyptian fossil woods. - PhD Thesis, Fac. Sei. Univ. Zagazig, 
Benha, Egypt. 
ZIMMERMANN, G. (1953): Anatomische Untersuchungen an Kieselhölzer aus dem Stubenstandstein Würten-
bergs. - Palaeontographica B, 93. 
39 
